The idiopathic inflammatory myopathies (IIMs) are rare disorders with the unifying feature of proximal muscle weakness. These diseases include polymyositis(PM), dermatomyositis (DM) and inclusion body myositis (IBM) as the most common. The diagnosis is based on the finding of weakness on exam, elevated muscles enzymes, characteristic histopathology of muscle biopsies, electromyography abnormalities and rash in DM. Myositis-specific antibodies have been helpful in defining subsets of patients with different responses to treatment and prognosis. The cornerstone of therapy is corticosteroids with the addition of other immunosuppressives in severe or refractory disease or patients with intolerable side effects. IBM is particularly difficult to treat but is more slowly progressive as compared with PM or DM. There is still a great need to find more effective and less-toxic therapies.
Introduction
The idiopathic inflammatory myopathies (IIMs) are a group of rare, acquired disorders with primary features of muscle weakness and inflammatory lesions identified in skeletal muscle specimens. While similar presentations may occur in muscle diseases associated with underlying connective tissue diseases, malignancy, infection or toxic exposures, three clear and distinct idiopathic, immune-mediated varieties exist: dermatomyositis (DM), polymyositis (PM) and inclusion body myositis (IBM).
The prevalence and incidence of these muscle diseases varies and is dependent on definitions and diagnostic criteria. Early epidemiologic studies often did not distinguish IBM as a separate entity. Overall annual incidence rates for the IIMs vary from 2.18 to 7.7 per million [Mastaglia and Phillips, 2002] . Incidence rates also change with age and gender. There is a bimodal age distribution with peaks at age <15 and another between ages 45-54. There is a slight female predominance (F:M ¼ 1.5:1.0) Furthermore, IBM is the most common subtype in men over the age of 50 [Cox et al. 2010] . Under age 50, DM is more common than PM [Dalakas and Hohlfeld, 2003] . Incidence seems to be increasing, but this may reflect changes in disease awareness, medical billing codes, medical record technology, and more sensitive diagnostic tools.
Etiopathogenesis of these diseases is not fully understood. An autoimmune etiology of the IIMs is supported by the presence of serum autoantibodies, complement deposition in muscle tissue (in DM patients), lymphocyte-mediated cytotoxicity, and general clinical improvement in response to immunosuppression. Environmental triggers and genetic susceptibility are likely also involved with clear HLA gene associations and geographic case clusters. For example, HLA gene DRB1*0301 allele is associated with PM and IBM [Shamin et al. 2000 ].
The 5-year survival rates for IIM patients range from 63% to 95%. The broad range of survival rates is likely secondary to the variable presence of extramuscular manifestations particularly involving the lungs and heart as well as the increased risk of an underlying malignancy all of which are associated with a worse prognosis [Ng et al. 2009 ]. For example, while epidemiological data is limited, several authors suggest cardiac involvement is the cause of death in 10-20% of PM cases and conduction disturbances represent a poor prognostic finding [Bazzani et al. 2010] .
In this review we focus on the clinical features, diagnostic approach and treatment of these IIMs. This review does not explore the detailed pathogenesis, genetics or epidemiology of these disorders. Furthermore, we only address the adult onset forms of these diseases leaving juvenile onset DM for a separate review.
Clinical features

Muscle disease
As DM, PM and IBM all represent primary muscle diseases they share the common clinical manifestation of weakness, but there are characteristic muscle and extramuscular features unique to each subgroup. The myopathy symptoms, in general, are characterized by a gradual onset of proximal, usually symmetric muscle weakness but may present acutely. Patient often identify weakness, and seek medical care, when daily activities such as standing from chairs, climbing stairs, combing hair or bringing food to their mouth becomes difficult. Falls often become more frequent, particularly in IBM patients. Fine motor movement weakness involving the more distal muscles is usually reserved for more advanced disease, but can be seen relatively early in IBM. Associated muscle atrophy and myalgias may occur. The facial and extra-ocular muscles are typically spared, but respiratory and pharyngeal muscles can be affected. In DM and PM, weakness typically progresses over weeks or months with slower progression seen in IBM.
Muscle group involvement and the rate of disease progression are important clues to distinguish between the disease subtypes as well as differentiating inflammatory myopathies from primary neurologic disease or other etiologies of myopathy.
Skin disease
Unique to DM are characteristic cutaneous manifestations. In fact, an estimated 20% of DM cases do not have identified muscle involvement, a subtype otherwise known as amyopathic DM or DM sine myositis [Bendewald et al. 2010] . Cutaneous signs or symptoms more often precede muscle weakness and some skin changes correlate with the presence of malignancy [Callen, 2010] . A heliotrope rash presents as a purple or erythematous skin discoloration on eye lids and/or periorbital tissues. A nonpalpable brightly erythematous rash on face, trunk and proximal extremities can be seen and often called a shawl (shoulders, trunk) sign or holster (lateral thighs) sign. Violaceous raised lesions on extensor surfaces of fingers overlying the articular surfaces are called Gottron's papules/sign. In contrast to Gottron's papules, other digital rashes associated with connective tissue disease (i.e. lupus) will typically manifest on the skin between articular surfaces. Skin changes on palms and lateral digits may be roughened, dry, with cracking appearance similar to a 'mechanics hand'. Mechanics hands represent one of the features of the antisynthesase subtype of disease. Finally, subcutaneous calcifications can be particularly bothersome and debilitating, particularly in juvenile patients and may erode through the skin causing recurrent infections.
Extramuscular disease
Constitutional symptoms including low-grade fever, malaise, and weight loss are most frequently seen in cases of myositis associated with connective tissue disease but can be seen in PM, DM and malignancy associated disease.
Potential pulmonary symptoms include dyspnea and cough. In addition to interstitial lung disease (ILD), lung disorders can include thoracic chest wall muscle weakness and diaphragm weakness. Aspiration pneumonitis and pneumonia is common when pharyngeal muscles are involved. Moreover, during therapy, changes in respiratory symptoms may represent medication toxicity (i.e. methotrexate-induced lung injury) or infectious pneumonia secondary to immunosuppression. The presence of ILD, seen in about 10% of PM and DM patients, worsens prognosis and often requires more aggressive therapy. Patients who present with fever seem to have a higher frequency of IIM-associated ILD [Ji et al. 2010] . Screening all patients with PM and DM for evidence of ILD with serial diffusing capacity of the lung for carbon monoxide (DLCO) and spirometry measurements is reasonable.
Approximately half of patients with IIM will have dysphagia with inflammatory muscle disease affecting the muscles of the oropharyngeal complex and esophagus [Dalakas, 1991] . The dysphagia can vary from minor symptoms to severe with frequent aspiration.
Cardiac conduction delays, arrhythmias, and cardiomyopathy are seen in patients with PM and DM.
Periungual vessel changes and Raynaud's phenomenon may be seen. Nailfold capillary microscopy may allow for early diagnosis and provide prognostic value. For example, disease activity and severity has been associated with increased number of nailfold capillary changes. Moreover, specific microscopy patterns are associated with paraneoplastic myositis and higher capillary scores correlate with the presence of ILD [Selva-O'Callaghan et al. 2010a] .
Laboratory abnormalities
Identification of elevated muscle enzymes including creatine kinase (CK), lactate dehydrogenase (LDH), aspartate aminotransferase, alanine aminotransferase, and aldolase is a marker of muscle cell degeneration or cell membrane damage. CK is the most sensitive although not specific enzyme marker and may be elevated to 503 normal levels in setting of active DM or PM. CK level typically correlates with disease activity; however, levels may be normal even in setting of active disease and levels do not necessarily correlate with muscle dysfunction. CK levels in IBM are more often normal or less elevated, perhaps 103 normal levels [Dalakas, 1991] . An isolated elevated aldolase, in the absence of elevated CK level, will occasionally identify muscle injury and may be due to an inhibitor to CK activity [Kagen and Aram, 1987] . Myoglobinuria without identified urine red blood cells (RBCs) is consistent with myopathy.
Autoantibodies
The myositis-specific autoantibodies (MSAs) against ribonucleoproteins, RNA synthetases of the protein synthesis pathways are present in 20-30% of IIM patients [Dalakas and Hohlfeld, 2003] . The MSAs might best be divided into three broad groups that include (1) anti-tRNA synthetases, (2) anti-signal recognition particle (anti-SRP), and (3) others that includes anti-Mi-2 directed against a component of the nucleosome remodeling deacetylase, anti-polymyositis-scleroderma (anti-PM-Scl) directed against peptides of a nucleolar RNA processing complex, and anti-CADM-140 directed against an important receptor involved in innate immunity.
The role of autoantibodies in the pathogenesis of these inflammatory myopathies is uncertain, but they have clinical value in identifying certain disease subsets and prognosis. For example, the most commonly identified autoantibody is anti-Jo-1 (anti-histidyl-tRNA synthetase), and its presences is associated with a clinical presentation that includes myositis, ILD, nonerosive arthritis, mechanics hands and Raynaud's phenomenon. Moreover, other antisynthetase antibodies are frequently associated with ILD and similar features as anti-Jo-1 positive disease, the 'antisynthetase syndrome' [Dalakas and Hohlfeld, 2003 ].
The anti-SRP antibody is associated with an acquired necrotizing myopathy and may confer poor prognosis as a marker of cardiomyopathy and aggressive, refractory disease [Valiyil et al. 2010] . Recently, a new anti-200/100-kd anti-HMG CoA reductase antibody has been identified and is associated with a necrotizing, immune-mediated myopathy that may be linked to prior statin therapy and typically responds to immunosuppression . The presence of a myositis-specific autoantibody against protein 155/140 seems to confer increased risk of underlying cancer or cancerassociated myositis [Chinoy et al. 2007] .
Histopathology
Diagnosis remains dependent on histologic features on muscle biopsy. However, the affected muscle may have a patchy distribution leading to sampling errors. In addition, specimen processing problems and pathology interpretation may lead to variability and diagnostic confusion. While histologic criteria have been established there remains overlapping features on microscopy that makes distinguishing between IBM and PM, in particular, quite challenging [Chahin and Engel, 2008] .
Light microscopy demonstrates inflammatory cell proliferation, necrosis, atrophic fibers, muscle fiber regeneration and increased connective tissues. Histologic differences between the DM, PM and IBM exist. In DM, the inflammatory infiltrates are typically in the perivascular spaces with endothelial cell hyperplasia and microvascular changes including capillary deposition of the complement C5b-9 membrane attack complex (MAC), presence of endothelial tubuloreticular inclusions and microinfarcts. In contrast, PM inflammatory infiltrates, composed of invading CD8þ T cells in response to strong MHC-1 myofiber expression, typically involve the fascicles [Gherardi and Romain, 2011] . Moreover, perifasicular atrophy is a characteristic of DM and absent in PM and IBM.
As the name implies, IBM is characterized by basophilic granular inclusions near rimmed vacuoles and eosinophilic cytoplasmic inclusions [Dalakas and Hohlfeld, 2003 ]. Inclusions are not specific to IBM and also may be seen in metabolic myopathies.
In the appropriate scenario that includes clinical features typical of an IIM, a muscle biopsy may possibly be avoided if cutaneous clues of DM are present. This is commonly more appropriate in juvenile DM and, in general, all adult patients should have a muscle biopsy. Skin biopsy of all DM lesions typically reveals atrophy of the epidermis with vacuoles in the basal keratinocyte layer with perivascular lymphoid cells found in the dermis. Immunofluorescence microscopy is important to distinguish DM lesions from systemic lupus erythematosus (SLE) lesions [Dourmishev and Wollina, 2006] .
A muscle biopsy should be performed in all patients with suspected PM. Biopsy is important to distinguish PM from IBM and from many potential disease mimics including adult onset muscular dystrophies and other neuromuscular disorders such as amyotrophic lateral sclerosis (ALS) and myasthenia gravis. Moreover, repeat biopsies may be required if diagnosis remains uncertain due to an unexpected or limited response to therapy.
Electromyography
While often included in diagnostic criteria, electromyography (EMG) abnormalities are not diagnostic of DM or PM and similar findings may be seen in other noninflammatory myopathies. However, many myopathic and neuropathic diseases may share a similar clinical presentation. For example, both ALS and IIMs may present with weakness and elevated CK levels, and EMG provides an important tool to illuminate the true site of underlying pathology [Chahin and Sorenson, 2009 ]. The additional value of EMG includes identifying the highest yield biopsy sites and assessing response to therapy. EMGs typically show evidence of muscle irritability. Nonspecific EMG findings associated with myopathy include increased insertional activity, spontaneous fibrillations, positive sharp waves and complex repetitive discharges. Lowamplitude/short-duration polyphasic motor potentials are typical. EMG results may demonstrate mixed potentials with features of both myopathic as well as neurogenic disease particularly in setting of long-standing disease with muscle fiber regeneration but neuropathic findings make IBM a more likely diagnostic choice [Dalakas and Hohlfeld, 2003 ]. Approximately one third of patients with IBM will have evidence of axonal neuropathy characterized by largeamplitude and long-duration potentials [Amato and Barohn, 2009 ].
Imaging
Many imaging modalities have been used in the evaluation of skeletal muscle in the setting of inflammatory myopathies with the dual goals of identifying abnormal muscle based on decrease muscle bulk, abnormal signal intensity and/or destruction of normal muscle morphology and identifying high-yield biopsy sites. Involvement of muscle with inflammation is not uniform and selection of the muscle to be biopsied must be one with activity and not fibrosis. Both CT and ultrasound are able to identify muscle atrophy and soft tissue calcifications. Fatty infiltration can manifest as focal areas of increased echogenicity on ultrasound [Kuo and Carrino, 2007] .
Ultrasound benefits include real-time imaging and the high resolution without radiation exposure. Conventional myosonography has been evaluated in 61 patients with histologically proven IIM and compared with 102 control persons. The sensitivity of muscle ultrasound in detecting myositis (83%) was not significantly different from electromyography (92%) or serum CK activity (69%). The positive predictive value of ultrasound was 95%, whereas the negative predictive value was 89%. Using contrastenhanced ultrasound with microbubbles, patients with PM and DM were found to have muscle edema and inflammatory hypervascularization that normalized following treatment and recovery. Furthermore, the results suggest that contrast enhanced ultrasound may have a role following 'positive' MR to identify true myositis [Weber et al. 2006 ].
The main advantage of magnetic resonance imaging (MRI) in muscle imaging is detection of muscle edema. Fat-suppressed T2 or short tau inversion recovery (STIR) sequences are the most sensitive and specific method of imaging PM/DM [Walker, 2008] . Fat-suppressed T2 or STIR images are necessary to distinguish fatty infiltration, as can be seen in chronic autoimmune myositis, and edema seen in active muscle inflammation. The use of intravenous contrast does not add to the evaluation of noninfectious myositis [Kuo and Carrino, 2007] . MRI criteria have been established to distinguish IBM and PM. Functional imaging, blood oxygenation level dependent (BOLD) imaging, diffusion imaging and phosphorus magnetic resonance spectroscopy are MRI techniques that may ultimately play a role in inflammatory myopathy, but have not yet been standardized [Dion et al. 2002] .
Diagnosis
Diagnosis is dependent on a combination of clinical presentation, exam features, laboratory studies, imaging, electrical studies and, ultimately, histopathology. Several diagnostic criteria have been developed. For example, Bohan and Peter published a diagnostic and classification criteria in 1975 to be used primarily for research purposes. Exclusion criteria for neurological and inherited diseases were included. The criteria did not include the subgroup of IBM nor did they include required, measurable thresholds of weakness or elevation of muscle enzymes. The criteria did include EMG and histopathologic criteria [Bohan and Peter, 1975] . In 1997, Targoff and colleagues incorporating new imaging modalities and biotechnology, added MRI findings and the presence of myositis-specific antibodies to the diagnostic criteria [Targoff et al. 1997 ].
While clearly a subgroup of the IIM, IBM has distinct clinical features. In particular, compared with DM or PM, IBM has a different rate of disease progression, unique muscle group involvement and a much poorer response to therapy. Thus, new diagnostic criteria for IBM have been established by the European Neuromuscular Centre that depend heavily on histopathology and include a few clinical features, such as slow progressive course and more distal muscle involvement [Verschuuren et al. 1997 ].
Differential diagnosis
Neurological, congenital, metabolic, endocrine, infectious and iatrogenic causes of muscle weakness and elevated muscle enzymes must be considered.
Acquired neurological conditions include a large proportion of the differential diagnosis when evaluating muscle weakness. For example, the neuromuscular junction disorder myasthenia gravis should be considered, but typical features including muscle fatigability, involvement of facial muscles, EMG changes, normal muscle enzymes, and presence antiacetylcholine receptor antibodies help distinguish the disease from IIMs. Amyotrophic lateral sclerosis often presents with distal, nonsymmetric muscle weakness with exam featuring long track signs. Muscle enzymes are usually, although not always, normal and EMG demonstrates a neuropathic pattern.
Inherited metabolic myopathies such as adult acid maltase deficiency, carnitine deficiency and myoadenylate deaminase deficiency typically present with intermittent, often postexertion, symptoms of myalgias and muscle tenderness and rhabdomyolysis.
Common drug-induced myopathies include those caused by steroids, colchicine, statins, antimalarials and antiretroviral drugs. Potential myopathic toxins secondary to lifestyle decisions include cocaine and alcohol.
Inherited muscular dystrophies, HIV infection, rhabdomyolysis, viral/bacterial pyomyositis, sarcoid and parasitic infections should also be considered in the differential diagnosis of muscle weakness.
Risk of underlying malignancy
Although cancer occurs in a minority of cases of IIMs, the risk of associated malignancy is elevated. Moreover, the risk seems highest among DM patients and has been consistent among several different patient populations [Sigurgeirsson et al. 1992] . Approximately 70% of cancers associated with IIMs are solid organ tumors including ovarian, lung, cervix, bladder and stomach [Hill et al. 2001] . Unfortunately, no pattern of clinical presentation or CK level seems to correlate with the presence of underlying malignancy. The presence of a myositis-specific autoantibody against protein 155/140 seems to confer increased risk of underlying cancer or cancer-associated myositis [Chinoy et al. 2007 ].
The best approach to identify malignancy in newly diagnosed IIMs has not been established. A common general approach is to ensure that a patient is up to date on age-appropriate cancer screening (i.e. mammography, colonoscopy, prostate-specific antigen [PSA]) and to use history and physical examination (including rectal and pelvic examinations) to guide further occult malignancy evaluation.
A Spanish study of 55 consecutive patients with IIMs (6 PM/49 DM) underwent [18F]-2-fluorodeoxy-D-glucose positron emission tomography/computed tomography (FDG-PET/CT) and conventional cancer screening to investigate the presence of an occult malignancy. Conventional cancer screening included a history, physical examination, laboratory tests (complete blood count and serum chemistry panel), chest and abdominal CT, tumor markers (i.e. CA-125 and PSA), mammography and gynecologic examination in women. The study finds FDG-PET/CT is equivalent to conventional cancer screening in finding occult malignancy in patients with previously identified IIMs and the authors argue that a single study is better for patients [Selva-O'Callaghan et al. 2010] .
Treatment
There is a paucity of controlled clinical trials to support treatment decisions in the idiopathic inflammatory myopathies. Therapy in DM, PM and IBM should focus on improving weakness, and, most importantly, functional level and ability to perform activities of daily living. Treating extramuscular manifestations of IIMs, including dyspnea and rash, often will require additional inhaled and topical therapies and may require consultation with other specialties.
As discussed below, DM and PM typically follow a similar treatment approach, but IBM, unfortunately, has few proven beneficial therapies.
Glucocorticoids remains the mainstay, first-line therapy for the IIMs with a standard prednisone dose of 1 mg/kg/day (high dose) to gain control of disease followed by a taper to the lowest possible dose to keep disease controlled. No placebo-controlled studies exist. Response to therapy should be monitored by an objective measurement of exam strength rather than patient reported improvement in strength, fatigue or malaise. In addition, improvement of CK levels alone is not a reliable marker to determine response to therapy [Dalakas, 1991] . Most patients with PM/DM have a response to corticosteroids. The majority of these patients will have a partial response. If there is no response to oral corticosteroids within the first 3 months of therapy, the diagnosis should be questioned, an alternative therapy should be initiated, and steroids tapered.
Regarding resistant IBM disease, only small retrospective studies have demonstrated mild response to prednisone and response was not based on any objective improvement in muscle strength [Amato and Barohn, 2009 ].
The best type of oral corticosteroids has not been definitely determined. A randomized control study comparing dexamethasone with prednisolone found no difference in efficacy, but highdose dexamethasone caused fewer side effects [van de Vlekkert et al. 2010] . Chronic steroid use can be complicated by a painless steroid myopathy without elevations in CK levels. Thus, a common clinical dilemma is determining active myositis versus steroid-induced myopathy symptoms. Distinguishing between the two is often based on historical review, paying special attention to the temporal relationship among worsening symptoms, medications changes and CK level changes. Some clinicians advocate use of EMG to differentiate active inflammatory myopathy from glucocorticoid-associated myopathy. For example, in contrast to IIM, EMG in corticosteroid-associated myopathy typically lacks spontaneous fibrillation potentials [Engel and Franzini-Armstrong, 2004] . Patients may also develop corticosteroid-associated myopathy before the inflammatory disease is controlled so EMG may not definitively indicate which process is present.
The timing of when to begin a steroid sparing agent is debatable and dependent on initial response to corticosteroids, inability to taper steroid dose, significant steroid side effects or rapidly progressive weakness, particularly involving the respiratory/pharyngeal muscles. The two most frequently used medications are azathioprine and methotrexate. A small controlled trial of azathioprine (2 mg/kg/day plus oral corticosteroids) versus steroid alone did not demonstrate any improvement in weakness or CK levels in the azathioprine group at 3 months, but longterm data did demonstrate improved functional outcomes and lower maintenance prednisone doses in the azathioprine-treated group [Bunch, 1981] .
A 48-week, moderate sized randomized, placebocontrolled study using oral methotrexate (5-20 mg) in IBM demonstrated reduced CK levels, but no improvement in objective muscle strength, activity level or patient reported assessments [Badrising et al. 2002] .
Intravenous immunoglobulin (IVIG) infusions have demonstrated efficacy in biopsy-proven, treatment-resistant DM. A double-blind placebo-controlled study treated 15 patients with oral corticosteroids (mean daily prednisone dose 25 mg) and either IVIG (2 g/kg every month) or placebo infusions for 3 months with an additional crossover portion. Clinical response measured by muscle strength testing and a neuromuscular symptom scale (a score based on 20 activities of daily living that test specific muscle groups). Each group included a few patients also taking traditional steroid-sparing immunosuppressive agents. After 3 months, the patients receiving IVIG had a significant improvement in muscle strength (p < 0.018) and higher neuromuscular symptom scores (p < 0.035). Repeat muscle biopsy from the IVIG group demonstrated improved muscle histology findings. Mean duration of the efficacy of IVIG was limited to 6 weeks. Adverse events were limited to infusion-related headaches [Dalakas et al. 1993] . The use of IVIG remains controversial and many insurance companies will not cover the costs of this treatment in the inflammatory myopathies. The use of IVIG is probably best limited to severe disease as a bridge until the onset of response to other medications.
Similar to the response of IBM to oral steroids and other immunosuppressive drugs, IVIG is not an effective therapy for IBM as demonstrated by a double-blind, placebo-controlled study [Dalakas et al. 1997] . In contrast, a small proof of principle study of 13 IBM patients treated with alemtuzumab, a humanized monoclonal antibody directed against CD52 T cells, demonstrated slowed muscle strength decline, depletion of peripheral T cells and reduction of CD3þ lymphocytes in repeat muscle biopsies [Dalakas et al. 2009 ].
A role for cyclophosphamide infusions in refractory IIMs has been explored. Six patients from an original recruitment of 11 patients completed seven monthly cyclophosphamide infusions (0.75-1.357 g/m 2 ). Only one patient met criteria for improvement in strength and function and, moreover, therapy was complicated by two serious infections and one death. The authors concluded that intravenous cyclophosphamide should not be used in refractory IIM [Cronin et al. 1989 ]. Cyclophosphamide may still have a role in severe rapidly progressive disease or associated ILD.
Case reports and case series of mycophenolate mofetil use in refractory IIM demonstrate mixed, although mostly promising, results [Majithia and Harisdangkul, 2005] .
Small case series of IBM treated with mycophenolate mofetil have reported improved objective muscle strength but two patients had underlying autoimmune disorders [Quartuccio et al. 2007 ].
As discussed previously, most anti-SRP-positive patients present with a rapidly progressive disease and often have a poor response to traditional immunosuppressive medications. Case series of these positive anti-SRP patients have been successfully treated with B-cell depletion therapy with rituximab [Valiyil et al. 2010 ] and tacrolimus [Oddis et al. 1999] . Tacrolimus was effective in other refractory patients, not only SRP-positive cases. Cyclosporine A has been reported as effective treatment in anecdotal reports.
Rituximab was reported in case series as effective treatment for IIMs [Levine, 2005] . Preliminary results from a large, multicenter controlled trial (the RIM trial) were recently reported in abstract form. The trial did not achieve the primary end point of a difference in time to definition of improvement between the two groups receiving rituximab at different time points but over 80% of the refractory patients enrolled in this trial did meet the definition of improvement.
Sustained disability is common and physical therapy and exercise is both safe and critical to prevent or limit muscle contractures and atrophy. Moreover, there is evidence that exercise reduces disease activity, improves exercise capacity, changes muscle fiber type (increased type I following exercise regimen) and increased muscle fiber area in patients with IIMs [Alexanderson, 2009; Dastmalchi et al. 2007 ].
Despite anecdotal reports, small pilot studies have demonstrated that tumor necrosis factor (TNF) blocking agents (infliximab) were not effective in refractory cases of inflammatory myopathy. After four infliximab infusions, no patients demonstrated improved objective muscle strength and most had evidence of increased muscle inflammation identified on MRI [Dastmalchi et al. 2008] . Moreover, there are case reports of TNF inhibitors being implicated in the development in DM [Klein et al. 2010] .
A possible future direction in therapy for IIMs may include bone marrow transplantation. There are several case reports of anti-SRP-positive PM patients treated with autologous stem cell transplantation [Henes et al. 2009 ].
The rash of DM can be particularly difficult to control. The mainstay of therapy has been hydroxychloroquine in addition to topical corticosteroids and topical tacrolimus.
Future biological therapies that may show promise in the IIM include those manipulating T-cell signaling and B-cell growth factors such as daclizumab, alemtuzumab, and anti BAFF or APRIL agents. In addition, agents that block or limit lymphocyte migration are also being explored for use in IIMs [Dalakas, 2010] .
Conclusion
The IIM represent a rare, but potentially life threatening group of diseases characterized by muscle weakness and often extra-muscular manifestations. Differential begins broad but with a careful history and examination combined with focused blood tests, serology results, imaging, electrical studies, and tissue sampling the appropriate diagnosis can be made and immunosuppressive therapy initiated. While corticosteroids remain the mainstay, use of alternative steroid sparing agents, immunotherapies and future biologic therapies are critical given variable patient response as well as potential drug toxicities. Moreover, no clearly efficacious therapies for the IBM subtype currently exist. Larger, randomized, controlled clinical studies are necessary to improve care of patient inflicted with these debilitating diseases.
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